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In the title compound, C20H23N3O3, the dihydropyran ring 
adopts half-chair conformation. The chromene system makes 
a dihedral angle of 87.35 (5)° with the adjacent benzene ring. 
An intramolecular N— H- ■ O hydrogen bond generates an 
S(6) motif, which stabilizes the molecular conformation. In the 
crystal, weak intermolecular C— H- ■ O hydrogen bonds 
contribute to the stabilization of the packing. 

Related literature 

For the biological importance of 4//-chromene derivatives, 
see: Cai (2007, 2008); Cai et al. (2006); Gabor (1988); Brooks 
(1998); Valenti et al. (1993); Hyana & Saimoto (1987); 
Afantitis et al. (2006); Tang et al. (2007). For the structures of 
4//-chromene derivatives, see: Muthukumaran et al. (2011); 
Gayathri et al. (2006); Bhaskaran et al. (2006). For ring 
puckering analysis, see: Cremer & Pople (1975) and for 
hydrogen-bond motifs, see: Bernstein et al. (1995). 




Experimental 

Crystal data 

C 2 oH 23 N 3 0 3 
M, = 353.41 
Triclinic, PI 
a = 8.9199 (11) A 
b = 10.4333 (12) A 
c = 11.6697 (8) A 
a = 65.100 (9)° 
P = 82.388 (8)° 

Data collection 

Oxford Diffraction Xcalibur Eos 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2009) 

T min = 0.923, r mM = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.056 

wR(F 2 ) = 0.162 

S = 1.05 

3242 reflections 

226 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Y = 69.513 (11)° 

V = 922.63 (19) A 3 
Z = 2 

Mo Ka radiation 
li = 0.09 mm -1 
T = 293 K 

0.45 x 0.35 x 0.35 mm 



17119 measured reflections 
3242 independent reflections 
2625 reflections with 1 > 2o'(7) 
R in , = 0.036 



3 restraints 

H-atom parameters constrained 
Ap max = 0.52 e A~ 3 
APmi,, = -0.44 e A -3 



D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 


N1-H1-02 


0.86 


1.96 


2.596 (2) 


129 


C5-H5-03' 


0.93 


2.52 


3.325 (3) 


144 


Symmetry code: (i) 


-x + 2. -y H 


- !,-« + !. 







Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHEEXE97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 1997) and PLATON (Spek, 2009); software used to 
prepare material for publication: PLATON. 
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4-[4-(Diethylamino)phenyl]-A L methyl-3-nitro-4//-chromen-2-amine 

J. Muthukumaran, A. Parthiban, P. Manivel, H. S. P. Rao and R. Krishna 

Comment 

4//-chromenes and their derivatives possess various biological and pharmacological properties such as anti-viral, anti-fungal, 
anti-inflammatory, antidiabetic, cardionthonic, anti-anaphylactic and anti-cancer activity (Cai, 2008; Cai, 2007; Cai et al, 
2006; Gabor,1988; Brooks,1998; Valenti et al, 1993; Hyana & Saimoto, 1987; Tang et al, 2007). 4-aryl-4tf-chromenes 
are a new series of apoptosis inducers, which exhibit potent anticancer activity (Afantitis et al, 2006). Considering the 
importance of 4-aryl-4//-chromene derivatives, a single-crystal X-ray diffraction study on the title compound was carried 
out and analyzed. 

Some 4//-chromene derivatives are already reported in the literature (Muthukumaran et al, 2011; Gayathri et al, 2006; 
Bhaskaran et al, 2006). The molecular structure of the title compound is shown in Fig. 1. From the puckering analysis 
(Cremer & Pople, 1975), the fused dihydropyran ring (01/C1/C6/C7/C8/C9) of 4//-chromene system is very similar to half 
chair (H form) conformation with puckering parameters of Q = 0.253 (2) A, 9 = 103.2 (5) ° and <D = 7.0 (5) °. In the title 
compound, the 4//-chromene system makes a dihedral angle of 87.35 (5)° with the adjacent phenyl ring. The intramolecular 
Nl — Hl- 02 interaction generates a graph-set motif S (6) (Bernstein et al, 1995) (Fig. 2) with a D—A bond distance of 
2.596 (2) A. The crystal packing (Fig. 3) is stabilized by weak intermolecular C — H— O interactions. 

Experimental 

To a vigorously stirred solution of A r -methyl-A r -[3-nitro-4-(methylsulfanyl)-4//-2-chromenyl]amine (0.5 g, 2 mmol) in eth- 
anol (15 ml), N, A'-diethylaminobenzene (0.33 g, 2.2 mmol) was added and the resulting solution was refluxed for 12 h by 
which time the reaction was complete (TLC; hexane: EtOAc, 6:4). The reaction mixture was cooled to room temperature 
and kept aside for 3 h. The solid, which separated was filtered to obtain 0.59 g of A r 2-methyl-4-[4-(diethylamino)phenyl]- 
3-nitro-4//-2-chromenamine in 92% yield as colorless solid; mp 201 °C. Rf 0.4 (hexane: EtOAc, 6:4). A sample suitable for 
single crystal X-ray analysis was obtained by recrystallization from a mixture of dichloromethane and hexane (3:1). 

Refinement 

All hydrogen atoms were placed in calculated positions, with N — Ff=0.86 and C — H=0.93 and included in the final cycles 
of refinement using a riding model with (7i S0 (H) = 1.2 (7 e q(C). 
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Fig. 1. : The molecular structure of (I), showing displacement ellipsoids drawn at the 50% 
probability level. 




Fig. 2. : A view of intramolecular motif S (6) formed by N — H - 0 interaction in Compound 
(I). The motif forming atoms are shown in ball and stick model and the Hydrogen bond are 
shown in blue dashed lines. 




Fig. 3. : The crystal packing of (I) showing intermolecular interactions as dashed lines. 



4-[4-(Diethylamino)phenyl]-iV-methyl-3-nitro-4H-chromen-2-amine 

Crystal data 

C 2 oH 23 N 3 03 Z = 2 

M,,= 353.41 F(000) = 376 

Triclinic, PI D x = 1 .272 Mg nT 3 

Hall symbol: -P 1 Mo Ka radiation, X = 0.71073 A 

a = 8.9199 (11) A Cell parameters from 8151 reflections 
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b= 10.4333 (12) A 
c= 11.6697 (8) A 
a = 65.100 (9)° 
(3 = 82.388 (8)° 
y=69.513(ll)° 

V= 922.63 (19) A 3 



6 = 2.7-29.3° 

H = 0.09 mm -1 

7=293 K 

Block, yellow 

0.45 x 0.35 x 0.35 mm 



Data collection 



Oxford Diffraction Xcalibur Eos 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 15.9821 pixels mm" 1 
(0 scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2009) 

r min = 0.923, r max = l.ooo 

17119 measured reflections 



3242 independent reflections 

2625 reflections with / > 2o(I) 
Rint = 0.036 

Omax = 25.0°, 0 m j n — 2.7° 

fc = -10->10 
fc = -12-»12 
/ = -13— »13 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.056 
wR(F 2 ) = 0.162 
S= 1.05 

3242 reflections 
226 parameters 
3 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[o 2 (F D 2 ) + (0.0737/ 5 ) 2 + 0.5254P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.52 e A~ 3 
Ap mi „ = -0.44eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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C19 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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Ol— CI 
Nl— C9 
Nl— C20 
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N2— 02 
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C8— C9 
C8— C7 
C7— C6 
C7— C10 



1.349 (3) 
1.402 (2) 
1.312(3) 
1.453 (3) 
0.8600 
1.249 (2) 
1.262 (2) 
1.377 (3) 
1.388 (3) 
1.507 (3) 
1.510(3) 
1.525 (3) 



Cll— C12 
Cll— Hll 
C14— H14 
C12— H12 
C20— H20A 
C20— H20B 
C20— H20C 
N3— CI 6 
N3— CI 8 
C2— C3 
C2— H2 
C3— C4 



1.373 (3) 

0.9300 

0.9300 

0.9300 

0.9600 

0.9600 

0.9600 

1.465 (4) 

1.487 (4) 

1.376 (3) 

0.9300 

1.384(4) 
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Hydrogen-bond geometry (A, °) 

D—H-A 
Nl— H1-02 

C5— H5-03' 

Symmetry codes: (i) -x+2, -y+l, -z+1. 



D — H 

0.86 
0.93 



1.96 
2.52 



D-A 
2.596 (2) 
3.325 (3) 



D—H-A 

129 

144 
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